Probing structural changes of proteins incorporated into water-in-oil emulsions.
The applicability of different techniques, that is, Differential Scanning Calorimetry (DSC), Fourier Transform Infrared Spectroscopy (FTIR), and intrinsic tryptophan fluorescence, for probing the structural changes of proteins in the water-in-oil emulsions are investigated using nondefatted bovine (BSA) and human serum albumin (HSA) as model proteins. FTIR shows that the overall secondary structure of the proteins changes to some extent, 12% for BSA and 9% for HSA, when these are incorporated into the emulsion. There was no evidence of changes in the distribution of secondary structural elements apart from the changes in overall secondary structure. A blue shift of 12 to 14 nm in the fluorescence emission maximum was observed for proteins in the emulsion and 3 to 11 nm in the simulated interior of the aqueous phase, thus indicating structural changes around the tryptophan residues. DSC scans indicated that the domains in the proteins change because the shape of the transition peaks changes, when the proteins were incorporated into the emulsions. The total enthalpy decreases for BSA and HSA when these are incorporated into the emulsion, and some changes to the transition temperatures are observed. All the applied techniques supplement each other to give a more complete picture of the structural changes in proteins in intact water-in-oil emulsions.